In a laboratory trial three chickpea varieties viz, Karak-I, Karak-III and 
INTRODUCTION
Chickpea (Cicer arietinum L.) has a great importance as pulse as well as a vegetable crop in Pakistan and also in Khyber Pakhtunkhwa (KPK). The yield of chickpea in the developed countries is much more as compared to Pakistan and the factors responsible for low yield in Pakistan are poor soil, inadequate moisture, harsh climatic conditions, weeds and inadequate or even no fertilizer supply (Aslam et al. 1996) . Besides competing for moisture, nutrients and light, weeds can also affect crop growth by releasing allelochemicals into the growing environment (Kadioglue et al. 2005) . All plant parts of the weed including leaf, stem, root and fruit have allelopathic potential and their efficacy on germination and seedling growth of crops varies from weed to weed (Tinnin & Muller 2006) . The allelopathic effects of various parts of the same weed also differ for their effects on germination and initial growth of plants . However, various parts of weeds show different behavior in exerting their allelopathic effects on crops (Veenapani 2004) . Weeds also exert allelopathic effects on crop seed germination and growth by releasing water-soluble compounds into the soil (Batish et al. 2007 ). Many studies have confirmed that chemicals with allelopathic potential are present in leaves, stems, flowers, roots, seeds and buds. Several researchers have reported the suppression of weed by the crops under field conditions. The superior weed suppressing genotypes have been reported in cucumber, oat, rice, sunflower, soybean, sorghum, pearl millet and Brassica campestris (Ata & Jamil 2001) . These allelochemicals offer great potential to be used as pesticides because they are free from problems associated with the present pesticides.
The use of allelopathic water extracts is inexpensive and environment gracious, reduction in weed biomass is less than herbicides and manual weeding. Allelopathy may be used as a tool in weed management by applying the residues of allelopathic weeds or crop plants as mulches water extracts in the field (Matloob et al. 2010) .
In most arid regions of the country, chickpea is the main crop grown due to climatic suitability and due to their direct consumption for nutritional purpose. Therefore, agriculturists of the region are mainly focusing on all the possible yield reducing factors in chickpea. Among the various yield reducing factors in crops, one most important factor is the failure of seed germination of crop in soil. This failure is mainly assigned with the accumulation of weeds extract/debris (allelochemicals) present in soil that leaches in soil through ploughing or rain water (Khan et al. 2012) .
In order to provide more precise information for chickpea growers regarding the negative impact of different weeds present in chickpea field in term of releasing harmful chemicals in the soil, this study aimed to determine the possible ill effect of different weeds on different chickpea varieties under laboratory conditions.
MATERIALS AND METHODS

EXPERIMENTAL DETAILS
The experiment was carried out at Weed Science Research Laboratory, The University of Agriculture Peshawar, Pakistan in January 2013. The experimental design used was a completely randomized design with factorial arrangements repeated four times. The Factor A comprised of three chickpea varieties (Karak-I, Karak-III and Shenghar) while the Factor B consisted the water extracts of five weed species i.e. Parthenium hysterophorus L., Phragmites australis (Cav.) Trin., Datura alba L., Cyperus rotundus L. and Convolvulus arvensis L. Similarly, a distilled water treatment was kept as control for comparison.
SAMPLE COLLECTION AND EXTRACT PREPARATION
The above mentioned weeds were collected randomly from the research fields of New Developmental Research Farm of the University of Agriculture, Peshawar, Pakistan. Whole plants were collected by cutting the plants at the base (above the ground) with a sickle. Then the plants were washed with tap water to wash down the dust and other particles and then dried in shade. After drying, the whole plants (roots, stems, leaves and fruits) were first chopped and then ground with the help of grinder. The dried powder of the weed species were weighed and mixed in tap water at the rate of 120g L -1 to make concentrated extract at room temperature for 24 h. The final water extracts of the different weeds were obtained by filtering process through 10 and 60-mesh sieves. All the prepared weed extracts were individually bottled and tagged for further process in the experimentation.
TREATMENT APPLICATION First of all, ten seeds of each chickpea variety were put separately in petri dishes (each having 9 cm in diameter) containing three layers of Whatman No.1 filter paper. The petri dishes were replicated four times. Three mL plant extract as per treatment was added to each petri dish and distilled water was used as a control treatment for comparison. The petri dishes were observed daily and an equal amount of extract was added to each petri dish as needed to prevent seeds or seedlings from drying out. The whole experimental setup was continued for 10 days. During the course of study, the data were recorded for seed germination (%), seedling length (cm), mean germination time (MGT), germination index (GI) and seedling vigor index (SVI). The recorded data were individually subjected to the ANNOVA procedure using MSTATC computer software and means were separated by using Fisher's LSD test (Steel et al. 1997) .
RESULTS AND DISCUSSION
GERMINATION
Statistical analysis of the data showed significant impact of the aqueous extract of different weed species on germination (%) of chickpea varieties (Table 1) . The weed extract means separation showed that maximum germination (97.50%) was noted for control treatment (no extract), which was statistically at par with the effect on P. australis (96.66%) and minimum germination (43.33%) was observed for C. arvensis. On the other hand, the data for the variety mean showed that the percent germination of the all tested chickpea varieties was significantly affected, especially for the chickpea variety Karak-III that gave a minimum germination (75.41%) against the tested weed extracts. While chickpea variety Karak-I gave the highest germination (86.66%) toward the different weed extracts (Table 1) . Similarly, in case of interaction of weed extracts and tested chickpea varieties, the highest germination (100%) was recorded for the control treatment (no extract) in both the tested chickpea varieties Karak-I and Shenghar while minimum seed germination (27.5%) was noted for C. arvensis x variety Karak-III. The presence of allelochemicals has been explored many times and many scientists are of the view that allelopathins are present in various parts of plants and can greatly affect the receiver plants in many ways. However, allelochemicals are synthesized in plants as secondary metabolites and located in certain specialized organs of donor plants (Kobayashi 2004) . In similar investigation Khan et al. (2011) also reported 60% germination inhibition in chickpea against aqueous extract of Silybum marianum tested at different concentrations.
SEEDLING LENGTH
Analysis of variance of the data showed that different weed extracts had significant effect on the seedling length of the tested chickpea varieties (Table 2) (Figures 1-5) . Extract means showed that maximum seedling length (9.95 cm) was recorded for P. australis (Figure 2 ) while the lowest (1.02 cm) was observed for C. arvensis ( Figure 5 ) which was statistically similar with Cyperus rotundus (Figure  4 ). Like weed extract means the results of variety means also addressed the significant results in term of seedling length. Maximum seedling length (4.57 cm) was observed for variety Shenghar that was statistical comparable with chickpea variety Karak-I while variety Karak-III produced the shorter seedling (3.83 cm) among the varieties against different weed extracts. Interaction between weed extract and chickpea varieties was also highly significant regarding seedling length parameter. The most lengthy seedling (11.30 cm) was noted under the combination of P. australis x variety Sheenghar (Figure 2 ) and the shorter seedling (0.20 cm) was found for C. arvensis x variety Karak-III ( Figure 5 ). These results are the clear evidence of the presence of phytotoxic chemicals in the studied weed species. In a similar study, Cheema and Khaliq (2000) reported that allelochemicals have the capability to inhibit or retard the root and shoot of the crops as well as the weeds and could be successfully used in weed management techniques. However, the presence of allelochemicals in (Randhawa et al. 2002) .
MEAN GERMINATION TIME
The lower the MGT value, the earlier will be the germination and vice versa i.e. the MGT value expresses the rapidity of the germination. The results reported in Table 3 shows that the examined weed extracts were highly toxic against all the three tested chickpea varieties because it gave significant results regarding germination speed. The extracts mean data showed that the lowest MGT (2.21) was noted for P. australis while the highest MGT (4.08) was recorded for the extract of C. arvensis. The chickpea variety Shenghar was capable to germinate quickly because it gave the minimum MGT value (2.83) and the variety Karak-III showed late germination by giving the maximum MGT value (3.78). The interaction exhibits that maximum MGT value (5.50) attained by the combination C. rotundus x variety Karak-III, while the minimum value (1.71) was obtained for the combination P. australis x variety Shenghar. Babar et al. (2009) also found that the germination of chickpea seeds was slowed down when treated with the root extract of Asphodelus tenuifolius Cav. Similarly, Khan et al. (2011) found high value of mean germination time in chickpea tested against Silybum marianum.
GERMINATION INDEX
The GI is directly correlated with seed germination percentage. Thus, the greater GI value the greater germination percentage will be. The present findings showed that different weed extracts significantly affected the germination index as compared with control treatments. The data on GI (Table 4) showed that the highest extract mean (5.46) was observed in P. australis followed by P. hysterophorus (3.69) while the lowest GI was recorded for C. arvensis (1.26). Like the extract mean the varieties means also varied and posed a significant effect on the GI value. The maximum GI value (3.69) was found for Shenghar variety while the minimum GI value (2.42) was observed in variety Karak-III. As for interaction mean, the highest GI value (6.68) was noted under the combination of P. australis extract x variety Shenghar, while the minimum (0.57) was obtained for the combination of C. arvensis x variety Karak-III. In another study, Tanveer et al. (2008) found smaller GI value in rice treated with the aqueous extract of Xanthium strumarium.
SEED VIGOUR INDEX
The analysis of variance showed that weed extracts, the chickpea varieties and their interactions had high significant SVI values. The mean data of weed extracts presented in Table 5 shows that the SVI values of the tested chickpea varieties recorded were highly significant. Means of the weed extracts showed that maximum SVI value (962) was recorded for P. australis, while the lowest SVI (48.5) was found in C. arvensis. Likewise the variety means were also significantly affected SVI values in the present study. The highest SVI mean value (426) for varieties was recorded for Karak-I while the lowest (347.7) was recorded for Karak-III. The interaction mean data presented that the maximum SVI value (1050.0) attained by the treatment control (no extract) x variety Shenghar, while the minimum value (5.5) was observed for the combination C. arvensis x variety Karak-III. Mubeen et al. (2011) also observed that Trianthima portulacastrum leaf extract greatly reduced the SVI of rice. Our current findings are greatly analogous to the results of Khan et al. (2012) who found inhibition in root and shoot lengths of different wheat seed when exposed to extracts from various plant parts of Parthenium hysterophorus L. The presence of allelopathic weeds in the chickpea fields may pose a serious threat to the production as these weeds will release allelopathins to the soil environment and thus could result in failure of seed germination. The toxic chemicals from the tested weed species may be released by rain or irrigation and dissolved in water under field conditions. Therefore, the presence of P. hysterophorus, P. australis, D. alba, C. rotundus and especially C. arvensis in chickpea fields should be controlled at early stage to avoid phytotoxic allelopathic effects of these weeds on crop seed. Moreover, we suggest that the chickpea grower to avoid cultivating chickpea variety Karak-III as it was proved to be much susceptible towards the phytotoxicity of the studied weed species. Further studies are proposed under field conditions that may investigate the inhibitive effects of these weeds against the associated chickpea weed species because these weeds provide opportunity to be used for weed management as a bioherbicide in future. P. australis showed non-toxic effect on chickpea seeds and therefore, there is a possibility to explore this weed against chickpea weeds.
